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^0Jt*5V^T{i. (A) (B) W^©il7^^^> h* 

i:OiB^©»P2K^«¥«Lat:J:Ds (A) j&#©^#^-^*©iPzk##i4£ 
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(A) (B) (^f) »H©-fvm-h^An^>| 

£JHb^&3;fct± (B) (p) j*#fc©&^j&»6&3£**£#*^:fre>fcs 

is mfr<Dj vis?*— Y^^u7>^&mik£ity<Dm7kfrm<M&tzte (b) (o) 

bfc^oT, *$gl»<Dfc^ra*4*mi±x ^¥8 - 2 8 3 4 2 5^&«fc:iBtt 

20 ^©^JS^b^cD^fTO. gt®T*fcU5i£ 1 0 0%T-&3#. 
M'J>lt^ls SIR3&<T-^ &l£0%tc&3o 

^^-^CDll^m®^S^b^T-$)^o 



- 17 - 



WO 00/23523 PCT/JP99/0S651 

I 

15 3tf»;-f 5 Keflex ^;i/P-77-fer-b^i:'©tJl/D-7x^fli*^?)^5 
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W 

io (b) (4) mTkfrMizxb&mmtw&mf&Loz&mfc&y!}, (p) 

15 mzM-rzmmvtizmtLXjo*), fr^mm&M&&RWt<b®&iz&&m&4bVo<?> 

20 ^B^©Mf4MM{i. mvi,fc&?izm%&^tt£co&mmzmtiz>££ ! b^ 
mm fc&m mt^x mmztz &&mttm £ <d mm^ c«n-c i ^ <, 
t^ot, mmun£mn^tzi^mum£<Dmmm£Lxm : mx'$>^o 
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*&Wlz£>^Tte. &+ISlBI<Z>J¥£fciU If £?f;b<fci:0. 0 1 

~1. <fc t>$?£ b < teO . 0 2~0. 7 >um<DiEHT*&£o 

=j— vm*ffi>&-r2>zh&~cg2>&. mz.& (i) ft&u^rs^Ms (2) m 

fcmta b < W & £ i: # & o 

( 1 ) ytmmfe&ttmm : 
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10 #T*^3o 

(2) mmm&tii±&m$kmm&ttmm •. 

hD;i/^o^>^ (ELif) N ^Sm^^f- (LCDi?) . t^ti 

& ^ £ m ^ $ e> iz mm®. mm ?«dia -p^mm ±& ? ^ K^teztLxm 
uztix^Zo z<D£otemmizm^bftzmm&ttn£\sX&s mz.izmib'f 
>y^A. wtitm. m<bm$&, ka^k^a, ito (^>^^a^->^-^-^ 

C 4 J¥£ 5 0-2 0 0 0*>7X hn- ASfiCDliJBtfcb'rB^ttSo 

25 z.(D&5izLxmm$ntzmffi&£tci±&m&mm&ttnmte. mm&ttt® 
&m i &i*'^-\-frx%>z><Dx, *§&W(Dffifattn&tpF£m£.\,x. mnmitmm 
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ttffl^bT. $)SWiCRTr^^7'l/-f^77 5/ h^*;t/^ XXW 

bfrbfctf^ CCDX^X^-y^l^Xfcfc. ^^uvxtit^r^tftt^-r 

X^^y^^l/A^X^X^-y^ U>X&ir©*r**3£**±K^— h 
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4), 877^^1/ >XcD^HJ§^©{£T^?«©3g£& * fe & T ^ i: it 

m&±&m*bnzffiS3mnM£.&. M«Tb-Fe, Tb-Fe-Co. 
Dy-Fe-Co. Tb-Dy-Fe-Co &'£©*»«m©ft&f®BB®*t*k 
&3l>(;£Te0x. Te-Ge, Sn-Te-Ge, Bi-Te-Ge. Sb- 
Te-Ge, Pb-Sn-Te, T 1 - I n - S e & ^0^©iSfllSiBil 

itftTJftiCIl, mKSiN, SiO, Si02. Ta2 0 5*Jf©« 
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t&. WL4t'(>W&. &fb&. «\ 7>ft>K-7Kft» (ATO) . 
W,Y—-rm.i^ >*Jt?i* (I TO) &£©^3B#^SaiRJfc8yji. 

tzmmrn £ & j±*t&»^ * &&Ji^mwf t & * & ^ b < m-f 

(1) (f^>^'J^As ^>^IS, ^>^FD>f>)A 
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(3) ^K^*^jn*^^^>m^^^^^A©^r^ 
io (7) m^mmmmmmttm<DT>^-zi--hs 

(10) ^jm^®©^U^©OH*^*iJfflbT, a-irqTtg^WfgX^^^^ 

(11) 7"7X^v?(Dmt&^—y L '( >7 — V)\szi=.-T3. 

(12) 77Xf^0»-r^>^ 

( 1 3) 7°^X3-v7mffi<D7V— Y7t? MftJh^ — (T^^y 

(14) ^ ©SflsK JtJK. 

25 (15) &9!W»4:3:PJlfcUfc*^y KS*«^HK-e^fiftbfc^7T>f ^— , 

(16) m±-emmm&js:m<Dn * k i: ufcn y k u 
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5 Hftift) 1 

(1) W«-^«Mft^|g©^^ 

^ ^ u [fn^M^xH (ft) §g] ii. 8 g^cfct^s ij 

n^n^h^ h*s^>^> [fiiUft^xii (ft) §2] 0. 5g^u 
<fc<«#bfc©^ N £*u: N 2, 2' -TV t:^^ v7^o- h [fnftSs&H 

10 Ii (ft) 0. 2g£«]U Jt#bfc#£> 7 0°CT*2. 5 BtF^Jfo^-tffco 

*»^r^ 1 2 3 $ 'J u s» h;i/*Jpxx (A) fife#©*r«te5# 

— 15, r Y=7 Ji h^>>>^ > [ftlftMHIXil (ft) M] 6 1. 5 * U U y h;i/ 
15 mmo. 0 5 g/^'J 'J >y h;HS©It • V7D;V-;i/§t3 0. 

8 3; U U y h;i/&«#b&#&?»TU gS&T 5 B3flS«#&ISI;J-fco £©«lffc 
#$88^ ±E3Tf5fcS#^«ra*C#:&»fc:?anFU M-C4B#iga£#bfc©-fcs 
7^h>5 15^J'J'^^#HU &<mnW:. £t>lz^#y— ;i/7 3 8 5. 

20 ( 1 5 0 0 rpm, 1 0fj>IS) £T* U 

^ ^ ^ .; b _ h3£$R_tfc:&*fr U 7 0 °CT' 1 2 BSRBfln&SgJftJlQ.JS*- 3 d i: £ «fc »5 . 

(2) fpfiffi 

25 ±13 ( i ) -e&ttmwk-mvm&mz.. xpsmm r PH i - 5 6 0 0 j it 

)\zi*v>7 ' 77-f (ft) »] &mi\ T)VZ2> • 7s>\y*V (4 kV) £ 5 
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Si fcx *;W*'J>^ra (M©«^i:M^-rs) fc^J^feJ:^--^ 

(d) -^b^^>*ramffl^©nff^tt 

_tia (i) tfi^tit^-m^is*^!^ ^©±c rsTs-o 

lj (HO SG %M%7k^ 3miz^$RLtzy6MM^-hm%^ 

3 -h^ ( 1 5 0 0 r pnu 1 0#FI) Cfcb&^U 7 0 °C"e 1 2 B#IWS£*R@ 

i*i*«H^> y me 6 0 -a senses o%t:a!«EL 

r^y^^-f h^/lt^T^WJ* Ofc*2. 0mW/cm2) Is *5*M8 
JEUftCfl^ RpjEft (4 0 0~8 0 0 nm) T-©B5I^©^B§^fl:£$J^fc° 

Ell 3(3 N mftUmmU$k£%i&5 0 Onmt'Oll^Ol^itOii^^ 

S&C, £©jft£tf>$/W>£:t1f-;*--* («p«3iaK6 0-Cx ^riz-t 

^-tf— ©I^S^tz^-rs ^SftSjajfl*©^*^** 5 0 0 nm© 
XMaaB»Bis UmmcD 9 0XC»U 200 NttBBffttt 8 7%^ ur 
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mmm2 

14 

20 HJig^J 1 tz*5V>T> WfcWk.*-* J—fr/~r J e. ^ >?g-^-^J (^*it 1/ 1 ) 
If 3^Jg 0.5c m/#) &J&ffl UfcfitfUdu HJS^iJ 1 iiPMSfc: Ltt^-« 

6 
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^ h^-r VT*D^*jpi>^^> [ifo^ixi o&) M] 8 4. o^J'j'^h;^ 

15 ( 1 ) mm-mmte&m(DM&, 

[ (A) EfcfrCDHSn 

8£ (J^MMA£P&IB-r£;i£#&6) ] 10. 9 2gW3-^^'JD^ 
7Dt;H^h^^>7> [<EjlMb3*Xj!(tfc)S (W«MPTMShi&fB-r« 

20 ] 2. 7 i g&An-c*gi^u x<mwvit<D%^ 2, 2 

' -T-vTbT^-f vr^nrh U;v [«J3te*filSlx^(tt)jS] 0. 2g»DU M 

25 g£$g#si2\ (a) f&frvmmmfr^t&M&mm mr. ^^r&^-r) 
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[(b) f&ftomm 

mZT&z ] l 2 g^^^y— 0 ^ y y y b;u*tc?gj$PLfc}M 

5 ❖ciTLfc., -®^^M^^T*5^m#b. (b) f&frcomm&ftmm 

^#^i£$t l o ^ y y v hii&T-t h > 4 o ^ y y y h;i/t?#^u «fc < at# 
@L j —)v 4 o y y y h ;i/£Min u £ l o ^ y y v v 

10 ;i/^ax, «E#b"C«^M^«t%8SSSbfco 

(PET) :7^r;i/A [ti/(t)I;^7-T-6 0, 7>fji/Af^l8 8/im] 
15 7>f;i/A^MIf)LHboTA^5m Iiie*>y7$l 5 OOrpm, 10 

(2) T>^-T5!LS 

20 ±13^>f ;i/A£0. 0 5 N6D7'> ; &n7'7jctC 5^P^a«Lfc<D*>. > r >4 1 

7 0°CT 1 2 BSfflan*M(£«Lfco 

(3) m 

25 l/-^NDC-2 0 0C) *-f — JVC 1 0 

=J— h?£ (1 5 0 0 r pm. 2 0#P^) tZT^FU ^>4«8 0°CT* 1 2Bt 
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5 £i-tf— p<— (#gp«jg6 o°Cs ^ri/- *m l 2 o#4* 18^) 

TZ*iny£t&Mmm(D^b*miro 5 0 0 nm©«ljt5»y:, Umi?i<D8 1% 

10 &#&Wf!fl«£^Lfco 

££_ts3 (1) >^Lfc7^1/A$t-h^l/-7(ft:t, 13 0 

°C, 1. 7kgf/cm2©^T-3»iIILfc*)©t:o^ ±sBi:l^ 

15 £>axfco 

8 8^m] ±izmmmmifim*^-^>(>yistzWi, Z2u±m.mmmmm 
20 ($Bti(i)^ msnsjEi 5ov. t^i5A) x~ 3tmmmvtzum±. 

5 0 0 nm©Ml$lt StttiiT® 8 1 %fc*f LT, 2 0 BHa^&&7 9 % 
HSHtfiJ 1 0 
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$mM8tZ&\,\X* MMA/MPTMS©^1/Jt^ 1 0/1 (A) 
fr(Dl 0 g/'J y Y)\<(DT-b h>«lilfeo —ft, T E O S 1 2 g*> «fctf 
«*g&2. 5g, x^/-;i/5gOS^S«*ilSTU 1 0 B#PM# bTMWo 
bfco (A) 3 ^ U U y h;UhT-fe h > 2 2 5. U U y r^Stfta 

5 4 ^ >; U v b;u£M-£rU Sfcfcn-'x^-tfV— ;V2 H 'J 'J y 

init«fc <}g#Lfco ^©ttPET7^^^giU 1 5 cm/#©^JgT"3l 

io mmrni 1 

fS*S0!l8 fcl&^T. MMA/MPTMS©^e;W££ 1/K 20/1, 100 
/ltltx (A) j£fl-#l 0 g/U>y Y)],<D7>*> h>JS«E*IB»bfco — 
TEOS12gi3<t^i2. 5 g, ;i/5 g©i^^%iTt^ 1 

0^PWLt«Mi:tfe o (A) ^*©3^ U U y Hl/fcT-fe h>2 

is 2 ^ u >; * h)v&v : mto&ftWL4 $ u u * h;v&?g-£ru $ icn-^tJ-y- 
;i/2 i u u y wi/san** <ntnvtzo c©«cPET7^M$s3itu 5. 

mm&zmmm i hmmizmfeisfco mi9tc ±h33iimcdmma/mptm 
s (^;wt) -dux. # v >ymmt*j m^(D^mmh<Dm<&%7jkT 0 

Hfl60§ 1 2 

ftfififiHSfc^T. MMA/MPTMSO^MtS 1 0/1 (A) j£ 

^10 g/»J y h;i/©^-b h >«f«[*KSStbfco TEOS 1 2 g*5ctt>* 

25 jft%&2. 5g, x^;-^5g©I^S«*iTU 10^j|}flt« 

frmt bfeo (A) U'J>J'^;i/J:7th>4^ >J y * h;i/C«t«^ 
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10 



15 



20 



25 
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1 3 

§£PJ-1) -e3#PMbfe©*., ^b^v^M^-bSU (B*W?i(4*) 
IJNDC-2 0 0C) lgSIiiO. 0 8 gh 2 -t°d;V- ;i/9 g££ 
^Lfe*©^l^>3-hS(1 5 0 0 rpm, 2 OfJ>IIB) ft&tfU 8 0°C 

i ftffi&Bkis&xrimm&fts ^tiz^y>m^ o . 2 ^mo^Hb-?- 

18^) £<fc&{EM«as&gfcfcfTV^ TkoStt^sW^o^bSii^fco 20 
It ^1® ©i@8izkt£ 13 ^b tt & o fc o * ft =F&WZ-P 6 *b 4> H 5) ft-T & W 
ill WSKFlS^^IKCgEtt^^i^S^^Bi^^^t-o 





m m m m (hr) 


0 


6 0 


12 0 


18 0 


2 AO 


4 2 0 






<3 


< 3 


<3 


< 3 


< 3 


<3 






MM 




tm 
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tmm i 

mmm 1 tzjsttzMtttemomw.tzjs^x, u*i/7u\i)v v 

Jt«0i 2 

nasal i jc&^t, 3j? u h&mottt> t> iz-fi^x&m&m 
tmm 3 

15 ISWCDTZ U;i/*> U 3 — ros-1020j (**) 

6. 5 g£ h;i/m>X^ vrn;v- (^MItl/1) 2 0gt:jDiL. 

itmg£rbfc&GD£. ^'J^^-;i/y^^yu-h3E«±lc^tf>=i—h& (15 
OOrpm, 1 Ofcl^) T-^*FU 7 0 °CT 1 2 ^FM^ftt, b"C 

20 z<Dm<Dzimfc^#>*mmmm(DMAmz'D^x, nmmitmmizisxm- 

HI 9 1^ Rl^M^T'©^M<a^W;*^ b)WDmm&<b&m\s. Ell 3lz. 

m»tati:M5 o o nmx<Dmmm(Dm'pm.£(Dm{&&y^7X7jk-ro 

25 Jt«094 

miE©^«lgE*»I r ^;i/S/'J^r-h4 0j [n;i/=i-h (80SS] 8. lg 
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?g-£-Lfc&©£. U i^— r2£ttLtfc:;*^>:3— r$£ (15 0 0 

rpm, 1 0#S) T-MJU 7 0°CT"1 2^fH$£«^*T. *fSBti:b-t©& 

snot, ^ffiftmrnxvizmommmx^p h)is(Dmm&<t%7Fis, mi 3 

to 

El 1 0*5«fct>*E! 1 3 £5 fcs £<2>M&Ji$? &18MU4*^&fca»o;fco 

Jt&ttfd 5 

rUlg©T^ u;i/^u=i->»fli** res- 1 0 2 0j [S€ffi^f£ (») IK] 
5. 0 g& h;i/m>/^ v^n^y— frm&mm (sstti/i) logcjp^ 

(1*) SS] 1. 9g^o<>)iTU m#*g-£rbfco Sfcfcx h;i/^>/^v 
( 1 5 0 0 rpnu 1 OfMffl) T*^U 7 0°CT' 1 2 ^F^^^^Ts ffHJS 

-To 

01 Ii5<fc^il33(p^^?.ct9l:> zom^P^ttf^m^^T^ 
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# 



tmm 6 

mmm8iz^x, MPTMSMtr, (a) (b) j&frtMt&m 
^^x^^mm-fm^L^mmm^m^^rzo 5 o ^ y u * h 

5 2' -7^^-fV7fD-h'j;i/ [TOHi(«3 0. 2g$ttU 

—xn&\,teftt>, 7 5°CT'2. 5KFS^^*;i/S^SJ©*ffofc 0 S^T^x 

10 Hi^J8h(^Ii{:rh7Xh^i/^7>^ffllt (B) ^©^tttefc 

mmrns tmmizmifim*mwkvx, PET7^i/A{:3-ro^u 

^—^—^—\,z^^mmm,UM(Dm^m2 1 t^-To 5 0 onmc^it^ 
15 3teje3aa4s(±x ne^tuo 8 3 % a* & 5 a nsra^T* -rr- t^ss^^ 4 5 % * 

Jfc«0»J 7 

20 a) *t>7 >) )t>&mzm*ai,tzutu±. mmm 1 hm^mx'^tmmm^^> 

Kfc*f"rsnr^ai38ja*©^b*^-ro 5 0 onmt&w-sft^^teu is 
^bucd 7 6%^f,5 Hf&mmWiX-rxizyti&mw& 5 7 %£-£HS;T u -*mb± 

25 fcisvNTfc e4b#£CTM#&YbLT^3c: £&ftfr^tzo 

tmm 8 
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WMwKOl 4%frt> 2 0 Bmmm.-mtn.mmm^Q 6 %ttfiTU ^ 
^IJ&ftl 1 4 

[ (a) mfrcDmm 

-frfeo ifctfr^L ff^nfcM^-tJ©^ 4 2 U s> h)WD**-)l*-m!r h 
$8«?U (A) ^©^ii^ISUfco 
15 [(B) fifc#©SS*l] 

— ^ N =r h h3r^>^>4 8 0 ghx^^HH 0 0 gCDS^Sflfc+'Cx 
Iii4 0 gt*.?;— )\s2 0 0 g^7K4 6 0 g©^M£ti#L&#£>#>o < 
D«TFU ^U-C smffiMnZMMl^ (B) ^©lM^§ii:Lf:c 

20 (A) f&ftCD^ttfemz^fr^U v;i/^ 1 . 5 U y h;i/£«]U MWU 

&Ltz<D%^ ztiiz (B) ^©J»ttififc^«i5 o o gsasanu <fc<H#bT 

t^y^^ v— h* (ft) rT;i/^-^-M2 0 0j tlT**"^ 

25 (j^go. 1mm. 7^f>lll Om/min> «g*fcWE12 0'C) Ct, 

JKU ($0 ltMPET7^1/A r^a^ — t-60j 052*5 Oyunu *§3 3 0 
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^J^^&efcLF^ 'fiiEfCMf ^ ic^-To £ ©I2a» 

5 mmm i 5 

StSS#J 1 4 fcl^«fcbT»kftfcM^©l*U 2 g$ 1 'J ^ MWD^;^ V 

^;i/^h>{z^pLT (a) ^cD^^^hbfco zcD-mfr^mm^ i 
(b) f&&<D$mi&fr&WL2 o o g*^ipu .t <mwvxmmmm^m^mm 

10 bfco 

^7^— JEO . 2MPa, 5 cm, ^ 7 1/ — jgffjSft 1 5 m/m i 

nCTs HUlx— 3> (#0 r^^i;^>f f.j mm, 3 

0 0 mm x 3 0 0 mm) izW^ U 8 0°C-£$&IML3IbTs JP£*0 . 15/zm© 

Hite^j 1 6 

mmm 1 4 ^i^acbtis^tLfcm^©^ 1 s^^mm^m ($0 

20 h^>f VS/7th'>7> r^-^^r^^^^-s i 4 0 0 j 5 6 g| 1 'J y h;i/CD 
h ;n > bTM£«^7P*££M£ bfeo 
-ti£, hgffl (#0 tt^7*l/-^> rw-8 8->U-Xj lz£*K 

SO. 2 MP a. 771/- SEMI 5 cm. X r V— SfT^Jg 1 5 m/m i 
ntZT. Hll/-3> (#0 r^.j^ hj (I»2mm, 3 

25 0 0mmx 3 0 0mm) CHU 2 5°Cf^^lbtx f*0. 12>umCD 
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^ WJ 1 7 

n»j i 4 tmmiz Lxm^titzm-^mcD^ i oho u *>^-tf 

5 > I~l 1 1 0 (2 011%^r^l/«) j 0. 2 9 U y h;i/£0. 7 1 U y h 

^t:>n— ^— ( 1 5 0 0 r pm, 15#) ttPET7^;VA ^ 
Wl/^7-T-6 0j CtlU 8 0°CT* 1 BtP^ 9 5°^ 8 0 %R 3 B#P^ 
SMUT, ^#-0. 1 2/zm©ti-MI^I*$M^tfeo £©H£li3 

nmm 1 8 
c (a) f&frvmm 

15 l/> (SlMlXl) 11. 86gi:3-^^^'jD^y7D^;i/h'J^ 

h3r^>5>>l. 4 2 g^gI5 0 ^ 'j U ^ h;i/©^7^§^tAtls 2, 2' 

fco #£ftfc#y *^b>^£i§r#:0. 2mg^ SiJ<D#^:*^S§£;|£U ^ h 

20 7tFD77 «s 2 o o ^ u y h ;b -t»\ ( a ) 

^* lOO^'J'Jyh ;i/CD*f^ X&mz^- h7t h*O77>4 0^ 1 J'J')' h )W 
x^7-;i/4 0 ^ y y y h;i/£A*u £;h,c±SBft#^gSSi:2iite0S 1 T-ff £*i 

25 i o ^ y y h)vr^>m^ M&mmivm&m2k\,izo 
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mmm 1 9 smta^^^A 
( 1 ) mm-mm%L&m(D]&i& 

^W^^'JIz-h 10.92 gi5<fct^3 ij pdp-^^p tVb h 

b=^>^>2. 7 1g^U<j|^Lfet, d*UC, 2, 2' -7^^ 

f#^n^a^©p«3 1.0 g&T-t h > 1 0 0 ^ u u y h;wz*gi?£-t»\ (a) 

— ^ h^:n h ^ ^> ^ >i2 g^ji^y— 1 0 $ 0 U y h;Hc^bfc 
^Mtz N %£&3. 1 gii^y — ;i/5 * 'J U y h;i/;fr£&£*§M£Jf£i i b&;i) s 

15 b&GizmTistzo z(Dm&mm&m.ux5mmmnL. (b) e£#<9*&m# 
;i^^n^. ^-(3^ssT-m#bfco 

20 (1 5 0 0 rpm, 1 0#) CTJP^tf 0 . 18 

8mm0^iJifl/>7 : l/7^^- h 7^;i/A±(:i^U 4 0°CT* 1 2^P^JP 
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Organic-inorganic composite graded material, process for 
the production thereof and its use 

5 

Technical Field 

The present invention relates to a novel organic- 
inorganic composite graded material, a process for the 
production thereof and its use. More specifically, the 

10 present invention relates to an organic-inorganic composite 
graded material comprising a chemical bond product from an 
organic polymer compound and a metallic compound, having a 
component-graded structure in which the content of the 
metallic compound continuously varies along the thickness 

15 direction of the material and being useful as a functional 
material in various fields, a process for efficiently 
producing the above material, a coating agent made of the 
above graded material for forming a coating, such as a 
coating film, an adhesive for bonding an organic material 

20 to an inorganic or metallic material or an intermediate 

film to be interposed between an organic substrate and an 
inorganic or metallic material layer, and base materials or 
articles for which the above graded material is applied. 

25 Technical Background 

In recent years, with a diversification of 
demands to performances and functions of organic polymer 
materials, it is difficult to comply with such demands with 
a single polymer compound, and a different material having 

3 0 different properties is added to a polymer compound to form 
a composite compound. 

For example, it is general practice to disperse a 
reinforcing material in an organic polymer material to 
modify the physical properties of the polymer material. 

35 Specifically, an organic or inorganic fibrous material such 
as a carbon fiber, a glass fiber, a metal fiber, a ceramic 
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However, the adhesion between the plastic substrate and the 
inorganic primer layer is not always sufficient, and there 
is involved a problem that the durability of the adhesion 
against heat is poor or that the adhesion decreases with 
5 the passage of time. 

It has been therefore desired to develop a 
technique of forming an inorganic or metallic material 
layer on a plastic substrate with good adhesion. 

Under the circumstances, it is an object of the 

10 present invention to provide an organic-inorganic composite 
graded material having a composition continuously changing 
in its thickness direction, which is useful as a novel 
functional material in various fields, such as a coating, 
an adhesive between an organic material and an inorganic or 

15 metallic material, an intermediate film which is formed 
between an organic substrate and a coating made of a 
photocatalyst and prevents deterioration of the organic 
substrate or an intermediate film for improving the 
adhesion between an organic substrate and an inorganic or 

20 metallic material, a process for efficiently producing the 
above material and a use thereof. 

Disclosure of the Invention 

For achieving the above object, the present 

25 inventors have made diligent studies and as a result have 
found that an organic-inorganic composite material 
comprising a chemical bond product from an organic polymer 
compound and a metallic compound, obtained by applying a 
coating solution, which is a mixture of an organic polymer 

3 0 compound having a metal-containing group capable of bonding 
to a metal oxide or metal- nitride polymer compound by 
hydrolysis in a molecule with a metal compound capable of 
forming a metal oxide by hydrolysis or a metal nitride 
polymer compound, or a hydrolysis product of the above 

35 mixture, on an organic substrate and drying a formed 

coating under heat, is a novel organic-inorganic composite 
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graded material having a component-graded structure in 
which the content of the metallic compound in the material 
continuously changes in the depth direction from the 
material surface, and is useful for the above use* The 
5 present invention has been accordingly completed on the 
basis of the above finding. 

That is, the present invention provides; 

(1) an organic-inorganic composite graded 
material comprising a chemical bond product from an organic 

10 polymer compound and a metallic compound and having a 
component-graded structure in which the content of the 
metallic compound in the material continuously changes in 
the depth direction from the surface of the material, 

(2) a coating agent made of the above organic- 

15 inorganic composite graded material for forming a film on a 
substrate, preferably, a coating agent for forming a 
coating film on an organic substrate, as an adhesive for 
bonding an organic material to an inorganic or metallic 
material and for forming an intermediate film to be 

20 interposed between an organic substrate and a coating layer 
containing at least an inorganic or metallic material, 

(3) a substrate using the above organic-inorganic 
composite graded material, 

(4) an organic-inorganic bonding material using 
25 the above organic-inorganic composite graded material as an 

adhesive, and 

(5) an article having the above organic-inorganic 
composite graded material interposed as an intermediate 
film and having a coating layer containing at least an 

30 inorganic or metallic material. 

According to the present invention, further, the 
above organic-inorganic composite graded material can be 
produced by preparing a coating solution which is a mixture 
of (A) an organic polymer compound having a molecule 

3 5 containing a metal-containing group capable of bonding to a 
metal oxide or metal nitride polymer by hydrolysis with (B) 
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a sputtering time period and contents of carbon atoms and 
silicon atoms in an organic-inorganic composite film 
obtained in Example 25. 

Best Modes for Practicing the Invention 

The organic-inorganic composite graded material 
of the present invention is an organic-inorganic composite 
material comprising a composite product that is a chemical 
bond product from an organic polymer compound and a 
metallic compound, preferably , an organic-inorganic 
composite material formed of the above composite product, 
and which has a component-graded structure in which the 
content of the metallic compound in the material 
continuously changes in the depth direction from the 
material surface. 

The above component-graded structure can be 
confirmed, for example, by sputtering a coating film 
surface of an organic-inorganic composite graded material 
formed on a substrate made of an organic material to scrape 
a film surface off, and measuring carbon atoms and metal 
atoms of film surfaces for contents with the passage of 
time by X-ray photoelectron spectroscopy or the like. A 
specific example will be explained. Fig. 1 is a graph 
showing a relationship between a sputtering time period and 
contents of carbon atoms and silicon atoms in a 0.6 jluu 
thick coating film made of an organic-inorganic composite 
material (containing silicon atoms as metal atoms) formed 
on a polymethyl methacrylate substrate in Example 1 to be 
described later. As shown in this drawing, the coating 
film surface before the sputtering has a silicon atom 
content of nearly 100 %. As the coating film surface is 
scraped off by the sputtering, the content of silicon atoms 
in the film surface decreases, and the content of carbon 
atoms increases. After the sputtering time period exceeds 
approximately 30 minutes, the film surface comes to be 
formed nearly of carbon atoms alone. 
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That is, in the above graded material, it is 
shown that the content of the metal-oxide-containing 
compound in the material gradually decreases from the 
surface toward the substrate. 

The organic-inorganic composite graded material 
of the present invention characteristically contains a 
composite product in which a metallic compound is 
chemically bonded to the organic polymer compound. The 
composite product based on the above chemical bond can be 
easily formed according to a process of the present 
invention to be described later. 

The metallic compound in the graded material of 
the present invention is not specially limited in kind, and 
it can be a metal-oxide-containing compound or a metal- 
nitride-containing compound chemically bonded to an organic 
polymer compound through a metal-oxide-containing compound. 
The metallic compound is preferably a product formed by a 
sol-gel method. For example, such a metallic compound 
preferably includes oxides of metals selected from silicon, 
titanium, zirconium and aluminum. These metallic compounds 
may contain metal of one kind or metals of at least two 
kinds . 

Although not specially limited, the content of 
the above metallic compound in the graded material of the 
present invention is, as a metal oxide, generally in the 
range of from 5 to 98 % by weight, preferably 20 to 98 % 
by weight, particularly preferably 50 to 90 % by weight. 
The polymerization degree and molecular weight of the 
organic polymer compound are not specially limited so long 
as the organic polymer compound can be formed into a film, 
and they can be selected as required depending upon kinds 
of polymer compounds and desired properties of coating 
films . 

The graded material of the present invention 
preferably has a thickness of 5 ^m or less, particularly 
preferably in the range of 0.01 to 1.0 jxm, in view of 
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Further, the above substrates were maintained 

under 70°C and 90 %RH high-temperature high-humidity 
conditions for 40 hours and then measured for a distortion 
to study whether or not the substrate causes an error in 
5 writing and reading data, to show that none of Examples 2 6 
and 27 and Comparative Examples 13 and 14 had a problem. 

I ndu strial Util i t y 

The organic-inorganic composite graded material 

10 of the present invention is an organic-inorganic composite 
material comprising a chemical bond product from an organic 
polymer compound and a metallic compound, has a component- 
graded structure in which the content of the metallic 
compound continuously changes in the thickness direction of 

15 the material and is useful as a novel functional material 
in a variety of fields, particularly, as a coating agent 
for forming a coating, such as a coating film, an adhesive 
for bonding an organic material to an inorganic or metallic 
material or an intermediate film to be interposed between 

20 an organic substrate and an inorganic or metal-containing 
coating layer. 
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(Translation) 
AMENDMENT 
(under the provision of Article 11) 

To Tamotsu FUJIMOTO, Examiner, the Patent Office 

1. Identification of International Patent Application 

PCT/JP99/05651 

2 . Applicant 

Company name UBE NITTO KASEI CO., LTD. 

Company address: 1-7, Higashi-Nihonbashi 1-chome, 

Chou-ku, Tokyo 103-0004 Japan 
Nationality Japan 

3 . Attorney 

Name: (8085) NAKAMURA Shizuo, Patent Attorney 

Address 3rd Fl . , ST Bldg., 24-10, Taito 2-chome, 

Taito-ku, Tokyo 110-0016 Japan 

4. Date of Notification 04.04.00 

5. Object of Amendment Specification 

6 . Content of Amendment 

(1) In the specification, page 1, lines 5 to 6 
(Translation, page 1, lines 11 to 12), amend "comprising — 

- a metallic compound" to "comprising a composite product 
in which an organic polymer compound and a metallic 
compound are chemically bonded to each other" . 

(2) In the specification, page 5, lines 9 to 10 
(Translation, page 6, lines 27 to 29), amend "comprising — 

- a metallic compound" to "comprising a composite product 
in which an organic polymer compound and a metallic 
compound are chemically bonded to each other" . 

(3) In the specif ication, page 5, line 15 
(Translation, page 7, lines 9 to 10), amend "comprising 
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a metallic compound" to "comprising a composite product in 
which an organic polymer compound and a metallic compound 
are chemically bonded to each other" . 

(4) In the specification, page 9, lines 9 to 10 
(Translation, page 12, lines 8 to 10), amend "comprising — 

- a metallic compound" to "comprising a composite product 
in which an organic polymer compound and a metallic 
compound are chemically bonded to each other" . 

(5) In the specification, page 10, lines 2 to 3 
(Translation, page 13, lines 6 to 8 ) , an amendment 
concerned only with a Japanese wording. 

(6) In the specification, page 49, lines 2 to 3 
(Translation, page 63, lines 11 to 12), amend "comprising - 

— a metallic compound" to "comprising a composite product 
in which an organic polymer compound and a metallic 
compound are chemically bonded to each other" • 

7 . List of attached documents 

(1) Substitute page for page 1 (English page 1) 

(2) Substitute page for page 5 (English pages 6 and 7) 

(3) Substitute page for page 9 (English page 12) 

(4) Substitute page for page 10 (English page 13) 

(5) Substitute page for page 49 (English page 63) 
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Explanation of Amendment under Article 19(1) of the PCT 



The amendment is made to clarify that the present 
invention is different from those described in the known 
references cited in the International Search Report. More 
concretely, the amendment is made to replace "a/ the 
chemical bond product from an/ the organic polymer compound 
and a/ the metallic compound" in claims 1, 2, 6 and 7 by 
"a/ the composite in which an/ the organic polymer compound 
and a/ the metallic compound are chemically bonded to each 
other". 
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WHAT IS CLAIMED IS: 

1. (Amended) An organic-inorganic composite graded material 
which is an organic-inorganic composite material containing 

5 a composite in which an organic polymer compound and a 
metallic compound are bonded to each other, and having a 
component-graded structure in which the content of the 
metallic compound in the material continuously changes in 
the depth direction from the surface of the material. 

10 

2. (Amended) The organic-inorganic composite graded material 
of claim 1, wherein the organic-inorganic composite 
material is a composite in which the organic polymer 
compound and the metallic compound are bonded to each other. 

15 

3. The organic-inorganic composite graded material 
of claim 1 or 2, wherein the metallic compound is a metal- 
oxide-containing compound. 

20 4. The organic-inorganic composite graded material 

of claim 1 or 2, wherein the metallic compound is a metal- 
nitride-containing compound in which the metallic compound 
is bonded to the organic polymer compound through a metal- 
oxide-containing compound. 

25 

5. The organic-inorganic composite graded material 

of any one of claims 1 to 4, which has a thickness of 5 (im 
or less. 

30 6. (Amended) The organic-inorganic composite graded material 
of claim 3 or 5, wherein the composite in which the organic 
polymer compound and the metallic compound are bonded to 
each other is a hydrolysis product from a mixture of the 
organic polymer compound having a molecule containing a 

35 metal-containing group capable of bonding to a metal oxide 
by hydrolysis with a metal compound capable of forming a 

64 
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metal oxide by hydrolysis. 



7 . (Amended) The organic-inorganic composite graded material 
of claim 4 or 5, wherein the composite in which the organic 

5 polymer compound and the metallic compound are bonded to 
each other is a hydrolysis product from a mixture of the 
organic polymer compound having a molecule containing a 
metal-containing group capable of bonding to a metal 
nitride polymer by hydrolysis with a metal nitride polymer. 

10 

8. The organic-inorganic composite graded material 
of claim 6 or 7, wherein the organic polymer compound 
having a molecule containing a metal-containing group 
capable of bonding to a metal oxide or a metal nitride 

15 polymer by hydrolysis is a copolymer or polycondensate from 
a monomer having the metal-containing group and a monomer 
containing no metal. 

9. The organic-inorganic composite graded material 
20 of claim 8, wherein the organic polymer compound having a 

molecule containing a metal-containing group capable of 
bonding to a metal oxide or a metal nitride polymer by 
hydrolysis is a copolymer from a monomer having an 
ethylenically unsaturated group and a monomer containing an 
25 ethylenically unsaturated group and the metal-containing 
group . 

10. The organic-inorganic composite graded material 
of claim 6, wherein the metal compound capable of forming a 

30 metal oxide by hydrolysis is a metal alkoxide. 

11. The organic-inorganic composite graded material 
of any one of claims 1 to 10, which is a film-shaped 
product formed on an organic substrate , the film-shaped 

35 product substantially having^ a, surface formed of a 
component from the organic polymer compound , the surface 

65 
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WHAT IS CLAIMED IS: 

1. An organic-inorganic composite graded material 
which is an organic-inorganic composite material containing 
a chemical bond product from an organic polymer compound 
and a metallic compound and having a component-graded 
structure in which the content of the metallic compound in 
the material continuously changes in the depth direction 
from the surface of the material. 

2. The organic-inorganic composite graded material 
of claim 1, wherein the organic-inorganic composite 
material is formed of a chemical bond product from the 
organic polymer compound and the metallic compound. 

3. The organic-inorganic composite graded material 
of claim 1 or 2 , wherein the metallic compound is a metal- 
oxide-containing compound. 

4. The organic-inorganic composite graded material 
of claim 1 or 2, wherein the metallic compound is a metal- 
nitride-containing compound in which the metallic compound 
is bonded to the organic polymer compound through a metal- 
oxide-containing compound. 

5. The organic-inorganic composite graded material 
of any one of claims 1 to 4, which has a thickness of 5 jxm 
or less. 

6. The organic-inorganic composite graded material 
of claim 3 or 5, wherein the chemical bond product from the 
organic polymer compound and the metallic compound is a 
hydrolysis product from a mixture of the organic polymer 
compound having a molecule containing a metal-containing 
group capable of bonding to a metal oxide by hydrolysis 
with a metal compound capable of forming a metal oxide by 
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hydrolysis . 



7. The organic-inorganic composite graded material 
of claim 4 or 5 f wherein the chemical bond product from the 

5 organic polymer compound and the metallic compound is a 
hydrolysis product from a mixture of the organic polymer 
compound having a molecule containing a metal-containing 
group capable of bonding to a metal nitride polymer by 
hydrolysis with a metal nitride polymer. 

10 

8. The organic-inorganic composite graded material 
of claim 6 or 7 , wherein the organic polymer compound 
having a molecule containing a metal-containing group 
capable of bonding to a metal oxide or a metal nitride 

15 polymer by hydrolysis is a copolymer or polycondensate from 
a monomer having the metal-containing group and a monomer 
containing no metal. 

9. The organic-inorganic composite graded material 
20 of claim 8, wherein the organic polymer compound having a 

molecule containing a metal-containing group capable of 
bonding to a metal oxide or a metal nitride polymer by 
hydrolysis is a copolymer from a monomer having an 
ethylenically unsaturated group and a monomer containing an 
25 ethylenically unsaturated group and the metal-containing 
group. 

10. The organic-inorganic composite graded material 
of claim 6, wherein the metal compound capable of forming a 

30 metal oxide by hydrolysis is a metal alkoxide. 

11. The organic-inorganic composite graded material 
of any one of claims 1 to 10, which is a film-shaped 
product formed on an organic substrate, the film-shaped 

35 product substantially having a surface formed of a 

component from the organic polymer compound, the surface 
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address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

FUJISHIMA Akira 

71 0-5,. Nakamaruko, Nakahara-ku, Kawasaki-shi, 
Kanagawa-ken 21 1 -0012 Japan 


This person is: 

| j applicant only 

| V | applicant and inventor 

1 1 inventor only (If &v check-box 
1 1 is marked, do not Jill in below.) 


State (that is, country) of nationality: Japan 


State (that is, country) of residence: 

Japan 


This person is applicant rn all designated | 1 all designated States except I I the United States | | the States indicated in 

for Ihepurposes ; of: IXJ States | I the United States of America | | of America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, Jull official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no btate 
of residence is indicated below ) 

TAKAMI Kazuyuki 

c/o UBE NITTO KASEI CO., LTD., 1-1, Yabutanishi 
2-chome, Gifu-shi, Gifu-ken 500-8386 Japan 


This person is: 

[ | applicant only 

| y | applicant and inventor 

1 1 inventor only (If this check-box 
1 ' is marked, do not Jill in below.) 


State (that is, country) of nationality: 

Japan 


State (that is, country) of residence: 

Japan 


This person is applicant 1 | all designated 1 1 all designated States except fyi the United States | | the States ideated in 

for the purposes of: I I States | | the United States of America LlJ of Amenca only | 1 the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is, country) of residence if no State 
of residence is indicated below.) 

NAKAYAMA Norihiro 

c/o UBE NITTO KASEI CO., LTD., 1-1, Yabutanishi 
2-chome, Gifu-shi, Gifu-ken 500-8386 Japan 


This person is: 

| | applicant only 

| y | applicant and inventor 

1 1 inventor only (If this check-box 
1 1 is marked do not Jill in below.) 


State (that is, country) of nationality: 

Japan 


State (that is. country) of residence: 

Japan 


This person is applicant | 1 all designated 1 1 all designated States except (TH the United States [ 1 the States treated in 

for the purposes of: 1 1 States | | the United States of Amenca LlJ of America only | | the Supplemental Box 


| y | Further applicants and/or (further) inventors are indicated on another continuation sheet. 
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Sheet No. 



Continuation of Box No. Ill^fcjRTHER APPLICANT(S) AND/OR (FURTH^yVENTOR(S) 



If none of the following sub-boxes is used, this sheet should not be included in the request 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is. country) of residence if no State 
Of residence is i/it**ccicw u^tuw*/ 

SUZUKI Taro 

c/o UBE NITTO KASEI CO., LTD., 1-1, Yabutanishi 
2-chome, Gifu-shi, Gifu-ken 500-8386 Japan 


This person is: 

| | applicant only 

| y | applicant and inventor 

| | inventor only (If this check-box 
— 1 is marked do not fill in below.) 


State (that is, country) of nationality: 

Japan 


State (that is. country) of residence: Japan 


This person is applicant | 1 all designated | 1 all designated States except rrji the United States | | the States indicated in 

for the piuposcs of: I I States | I the United States of Amenca LlJ ot Amenca only | 1 the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country, I he country of the 
address indicated in this Box is the applicant 's State (that is. country) of residence if no state 
of residence is indicated below ) 

TANAKA Naoki 

c/o UBE NITTO KASEI CO., LTD. 1-1, Yabutanishi 
2-chome, Gifu-shi, Gifu-ken 500-8386 Japan 


This person is: 

| | applicant only 

| y | applicant and inventor 

I I inventor only (If this check-box 
*— ' is marked, do not fill in below.) 


State (that is, country) of nationality: , 

Japan 


State (that is, country) of residence: Japan 




Name and address: (Family name followed by given name; for a legal entity, fall official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicants State (that is, country) of residence if no State 
of residence is indicated below.) 

TACHIBANA Eisuke 

c/o UBE NITTO KASEI CO., LTD., 1-1, Yabutanishi 
2-chome, Gifu-shi, Gifu-ken 500-8386 Japan 


This person is: 

| j applicant only 

| y | applicant and inventor 

I I inventor only (If this check-box 
' ' is marked do not fill in below.) 


State (that is, country) of nationality: , 

Japan 


State (that is. country) of residence: 

Japan 


This person is applicant I 1 all designated 1 1 all designated States except fw] * e Unitcd St2S ^ 1 1 * c I 131 *? mdlc , a f SL? 

for Ac ptoses of: LJ Stotes 1 1 the United States of Amenca LXJ of Amenca only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, fall official 
designation. The address must include postal code and name of country The country of the 
address indicated in this Box is the applicant 's State (that is. country) of residence if no State 
of residence is indicated below.) 

ADACHI Tatsuhiko 

c/o UBE NITTO KASEI CO., LTD., 1-1, Yabutanishi 
2-chome, Gifu-shi, Gifu-ken 500-8386 Japan 


This person is: 

| | applicant only 

| y| applicant and inventor 

I I inventor only (If this check-box 
' 1 is marked do not fill in below.) 


State (that is. country) of nationality: Japan 


State (that is, country) of residence: Japan 


This person is applicant I 1 all designated I 1 alt designated States except RTI the United States ( I the States «» 

for the piIrpnsrTof: I I States * | | the United States of Amenca ULl of Amenca only | 1 the Supplemental Box 


[ ] Further applicants and/or (further) inventors are indicated on another continuation sheet. 
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Box No.V 



DESIGNATION 



Sheet No. 



ATES 



The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked): 
Regional Patent 

□ AP ARIPO Patent: GH Ghana. GM Gambia. KE Kenya, LS Lesotho. MW Malawi. SD Sudan. SZ Swaziland. UG Uganda, 
ZW Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the PCT 

n EA Eurasian Patent: AM Armenia. AZ Azerbaijan, BV Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of 
Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State 
of the Eurasian Patent Convention and of the PCT 

Wl EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechto^ein, C Y Cyprus, D E Germany, 
DK Denmark. ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European 
Patent Convention and of the PCT 

n OA OAPI Patent: BF Burkina Faso.BJ Benin, CF Central African Republic, CG Congo CI Cote d^Iyoire, Cameroon 
GA Gabon, GN Guinea, GW Guinea-Bissau. ML Mali, MR Mauritania, NE Niger, SN Senegal, TO Chad, TG Togo, and 
any other State which is a member State of OAPI and a Contracting State of the PCT (if other land of protection or treatment 

desired specify on dotted line) 

National Patent (if other kind of protection or treatment desired, specify on dotted line) : 



□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

EI 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
G3 
□ 
□ 
□ 
□ 

o 
□ 

13 
□ 
□ 
□ 
□ 



AL Albania 

AM Armenia 

AT Austria 

AU Australia - 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BG Bulgaria 

BR Brazil 

BY Belarus 

CA Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

Cuba 

Czech Republic 

Germany 

Denmark 

Estonia 

Spain 

Finland 

United Kingdom 
Grenada 

Georgia 

Ghana 

GM Gambia 

HR Croatia 

Hungary 

Indonesia 

Israel 

India 

Iceland 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's Republic of Korea 



LS 
LT 
LU 
LV 



Lesotho 
Lithuania 
Luxembourg 
Latvia 



CU 

cz 

DE 

DK 

EE 

ES 

FI 

GB 

GD 

GE 

GH 



HU 

ID 

EL 

IN 

IS 

JP 

KE 

KG 

KP 



KR 
KZ 
LC 
LK 
LR 



Republic of Korea 

Kazakhstan 

Saint Lucia 
Sri Lanka 
Liberia 



□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 
□ 

Check-boxes reserved for designating States (for the purposes of 
a national natent) which have become party to the PCT after 
issuance orthis sneet: 



MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 

MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand . > 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 
SE Sweden 
SG Singapore 

SI Slovenia 

SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan 

TR 
TT 
UA 
UG 
US 

UZ 
VN 
YU 
ZW 



Turkey 

Trinidad and Tobago . . . 

Ukraine 

Uganda 

United States of America . 



Uzbekistan 
Viet Nam . 
Yugoslavia 
Zimbabwe . 



□ 
□ 
□ 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any dcsignation(s) indicated in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations arc subject to confirmation and that any 
designation which is not confirmed before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the applicant 
at the expiration of thai time limit. (Confirmation of a designation consists of the filing of a notice specifying that designation and the payment of 
the designation and confirmation fees. Confirmation must reach the receiving Office within the 1 5-month time limit) 
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Sheet No. 



Filing date 
of earlier application 
(day/month/year) 


Number 
of earlier application 


Where earlier application is: 


national application: 
country 


regional application:* 
regional Office 


international application: 
receiving Office 


item (1) 

22/10/98 


HI 0-30 1048 


Japan 






item (2) 

24/03/99 


H1 1-79446 


Japan 






item (3) 

17/09/99 


H1 1-264592 


Japan 







of the earlier apphcation(s) (only ij the earlier application was/uea wun ine vjjm 

purposes of the present international application is the receiving Office) identified above as item(s): V ± ) * \ * ) , \ ^ ) 

0 O applicatio 
r Property foi 



* Where the earlier application is an AB1PO application, it is mandatory to indicate in the Supfemental ^^^^^^^SJ" Pari * 
Convention for the Protection of Industrial Property for which that earlier application was filed ( Rule 4J0(b)(u)). See Supplemental Box. 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 
(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen; the two-letter code may be used): 

ISA / JP 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority): 



Date (day/month/year) 



Number 



Country (or regional Office) 



Box No. Vm CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

request 5 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 

sequence listing part 
of description 



49 
6 
1 

17 
0 



Total number of sheets :7 8 



This international application is accompanied by the item(s) marked below: 



1. 


U 


2. 


13 


3. 


□ 


4. 


□ 


5. 


□ 


6. 


□ 


7. 


□ 


8. 


□ 


9. 


m 



Figure of the drawings which 
should accompany the abstract: 



Language of filing of the 

international application: 



Japanese 



Box No. DC SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity m which the person signs (if such capacity is not obvious from reading the request). 



NAKAMURA Shizuo 





1 . Date of actual receipt of the purported 
international application: 


2. Drawings: 
| | received: 

[ | not received: 


3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 


4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 


5. International Searching Authority tc*\ / T p 
(if two or more are competent): iot\ I J f 


6. 1 1 Transmittal of search copy delayed 

1 1 until search fee is paid. 



Date of receipt of the record copy 
by the International Bureau: 



For International Bureau use only 
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This sheet is ngtpart of and does not count as a sheet of the international application. 



PCT 



FEE CALCULATION SHEET 
Annex t the Request 



Applicant's or agent's 
file reference 



GP-475-PCT 



For receiving Office use only 



International application No. 



Date stamp of the receiving Office 



Applicant 



UBE NITTO KASEI CO., LTD. 



CALCULATION OF PRESCRIBED FEES 
1. TRANSMITTAL FEE 



95,000 



SEARCH FEE 

International search to be carried out by 



Of two or more International Searching Authorities are competent in relation to the international 
application, indicate the name of the Authority which is chosen to carry out the international search.) 



3. INTERNATIONAL FEE 
Basic Fee 

The international application contains 

first 30 sheets 

48 x 1, 300 



78 



sheets. 



I 54,800 



62,400 



remaining sheets additional amount 
Add amounts entered at bl and b2 and enter total at B 



b2 



1 117,200 



B 



Designation Fees 

The international application contains 
6 



I designations. 

12, 600 = [ 



75,600 



number of designation fees 
payable (maximum 10) 



amount of designation fee 



J3 



Add amounts entered at B and D and enter total at I 

(Applicants from certain States are entitled to a reduction of 75% of the 
international fee. Where the applicant is (or all applicants are) so entitled the 
total to be entered at I is 25% of the sum of the amounts entered at B and UJ 

4. FEE FOR PRIORITY DOCUMENT (if applicable) 



| 192,800 



5. TOTAL FEES PAYABLE 

Add amounts entered at T, S, I and P, and enter total in the TOTAL box 



287,800 



TOTAL 



| | The designation fees are not paid at this time. 



MODE OF PAYMENT 

□ authorization to charge pi bank draft 

deposit account (see below) I — I 

[~1 cheque Q cash 

j | postal money order | | revenue stamps 



| | coupons 

| | other (specify): 



DEPOSIT ACCOUNT AUTHORIZATION (this mode of payment may not be available at all receiving Offices) 
The RO / Q is hereby authorized to charge the total fees indicated above to my deposit account 

□ (this check-box may be marked only if the conditions for deposit accounts of the receiving Office ^P^^Jv 
n«eb7^uAorizedTo charge any deficiency or credit any overpayment in the total fees indicated above to my 
deposit account. 

□ is hereby authorized to charge the fee for preparation and transmittal of the priority document to the International 
Bureau of WIPO to my deposit account 



Deposit Account No. Date (day/ month/year) 

Form PCT/RO/101 (Annex) (January 1999) 



Signature 



See Notes to the fee calculation sheet 
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EO/US 

♦ PCT/JP99/05651 

MENT COOPERATION TREA ry 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61 .2) 


To: 

Assistant Commissioner for Patents 
United States Patent and Trademark 
Office 
Box PCT 

Washington, D.C.20231 

1 1 A 1 o-UlMlo V AMtnlvJUt 

in its capacity as elected Office 


Date of mailing: 

27 April 2000 (27.04.00) 




International application No.: 

PCT/JP99/05651 


Applicant's or agent's file reference: 
GP-475-PCT 


International filing date: 

14 October 1999 (14.10.99) 


Priority date: 

22 October 1998 (22.10.98) 


Applicant: 

WATANABE, Toshiya et al 



1. The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International preliminary Examining Authority on: 
13 March 2000(13.03.00) 

| | in a notice effecting later election filed with the International Bureau on: 



2. The election | X| 

□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 


Authorized officer: 






34, chemin des Colombettes 






1211 Geneva 20, Switzerland 


J. Zahra 




Facsimile No.: {41-22)740.14.35 


Telephone No.: (41-22)338.83.38 




Form PCT/IB/331 (July 1992) 




3238779 
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PATENT COOPERATION TREATY 

PCT ^ 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
GP-475-PCT 


ir^o niDTurn ArTIftW SeeNotificationofTi^smittaloflnternational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT /IPEA/4 1 6) 


International application No. 

PCT/JP99/05651 


International filing date (day/month/year) 
14 October 1999(14.10.99) 


Priority date (day/month/year) 

22 October 1998 (22.10.98) 


International Patent Classification (IPC) or national classification and IPC 
C08L 101/00, C09D 201/00, C08F 8/42 


Applicant 


UBE NITTO KASEI CO., LTD. 





This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 
Certain observations on the international application 



II 


□ 


III 


□ 


IV 


□ 


V 


El 


VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

13 March 2000 (13.03.00) 


Date of completion of this report 

19 July 2000(19.07.2000) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 
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Lgern 

'R^JPlNARY EXAMINATION REPORT 



ernational application No. 

INTERNATIONAL PR^HlNARY EXAMINATION REPORT PCT/JP99/0565 1 



I. Basis of the report 



With regard to the elements of the international application:* 
| | the international application as originally filed 

[XJ the description: 

pages 2-4,6-8,1 1-48 , as originally filed 

pages , filed with the demand 

pages 1,5,9,10,49 , filed with the letter of 05 June 2000 (05.06.2000) 

^ the claims: 

pages 3-5,8-37 , as originally filed 

pages 1,2,6,7 , as amended (together with any statement under Article 1 9 

pages ^ , filed with the demand 

P a S es , filed with the letter of 



^ the drawings: 

pages 1-33 , as originally filed 

pages , filed with the demand 

pages 9 filed w ith the letter of 

| | the sequence listing part of the description: 

P a S es , as originally filed 

P a S es , filed with the demand 

P a S es , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authoritv in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23 1(b)) 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form. 

□ 

filed toeether with the international application in computer readable form. 

□ 

furnished subsequently to this Authority in written form. 

□ 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

I I the claims, Nos. 

1 I the drawings, sheets/fig 



^ I 1 This report has been established as if (some of) the .amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as ''originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17), 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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^tternational application No. 
INTERNATIONAL PR^BlNARY EXAMINATION REPORT flB PCT/JP99/0565 1 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims ]_37 YES 

Claims NO 

Inventive step (IS) Claims 1.37 YES 

Claims NO 

Industrial applicability (IA) Claims j_37 YES 

Claims NO 



2. Citations and explanations 

None of the documents cited in the international search report describe the organic-inorganic 
composite graded material comprising an organic polymer compound and a metallic compound 
that are chemically bonded that is described in Claims 1-37, the method for preparation thereof 
and use thereof. Moreover, persons skilled in the art cannot easily conceive of these matters 
based on the descriptions in those documents. 
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